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LANGUAGE ELEMENTS
CERN Dopruss11
CONMPUTER July 12, 1982
CENTRE
Revised June 1986
Nd :
CHARACTER SET T+~ Wy, s r
A-Z -9 biank
Colioting sequence  ACBCC.....(2

AN INTRODUCTION TO FORTRANK 77

not specified mhether 0 is less than or greater thon 4,

but blank is less #hon both 0 and A.

SQURCE FORM
mjE -
tobe! cont. code fFree
-5 161 7 - 72 | 73-80
1-1% continvation lines, pyat be blank in cols, 1-5
Hike Metcalf
CONRENT LINES
i1 2 - 72 | 73-80
either C
or * {-— preferred
or | anything
Can oppear onymhere. even betaeen continvation lines
. R . SYNBQLIC NANES
This writeup is a copy of the transparencies used for the lect
FORTRAN 77 given by Mike Metcalf in June 1981 and again in 33n21?3az?"
In the text BOLD t i i i
with FORTRAN 35 yre indicates features which arae new or have changed

i~6 characters (lst. o letter) for subroutine ond variable

naomes, efc,



CONSTANTS CHARACTER VARIABLES. ARRAYS AND SUBSTRINGS

Integer -foo00 99 CHARACTER"% _ A, B(E), C(9>My0 '

Real f. -1.E-3 264 defoult lo:gh specified "Oﬂyfhx

Dovble Precision I.D! ~t.0-2 209 Cif default length not given, valve ! assumed)
Cemplex €1..996-2)
Logical JTRUE, FALSE. A" "HORB®
character "RHYTHINHG' - AC2:3) has valve ‘oR*
defavid = L dofauvit = lengfh
VARIABLES 20 R(:) hos valve ‘HoRD*

B{3) = 'LoOOXR’

Explicitly or implicitly typed veriobles of the sume types as the BC2YCI:3) hos valve Py

consfanta: BC3I)(:2)  hax valve 'LO®
INTEGER I -8 by defavit Problems:= no mapping defined, sc cennot mix ®ith other types in
REAL A A-H,0-Z by defaovi?

COMON or EQUIVALENCE

DOUBLE PRECISION PRECIS ~ no null sfring

CONPLEX CURRNT ~ no variohle length vorioblos
LOGICAL PRAVDA

CHARACTER LETTER length 1 by default

ARRAYS

Definition:

AC10)
VECTOR(-1015) vpper ond lower bounds of a dimension
HESH(~10:5,-20:~1,0:1,~1:0,2,2,2) vp fo 7 dimensions

Referonce:
ACinteger expression)
A(I®J+HOD(H, HINNILHARRC2) )

function arroy reference
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SPECIFICATION STATEREN

[l ATENEN IRTEGER, REAL, DOUBLE PRECISION. CONPLEX, LOGICAL.

CHARRCTER
can be coabined with IMPLICIT:
IHPLICIT RERL (A-B, D-K, M-Z), LOGICAL(L), CHARACTER®4{(C)

note length

If you like "strong typing® vse
THPLICIT LOGICAL (A-2)
REAL list
YHTEGCER 1list

etc.

PARAMETER AND_DINERSION

-

symbolic nome integer constont expression

PARMHETER (LEWCTH=9)
DIMEMSION A (LENGTH),.B(H*LEMGTH).CC(LEHCTH+20/LENCTH)

-=::::—:—"

ymbolic consfant

tength not specifjed ~::::;’ constont expressions

CHARRCTER FORHX(X)
PARAHETER (L$Q=LEHGTH**2.PI=355.II'S..PORH"(ZOIS)')

DPIHENSION D(LSQ)

specifies length

it PISX22.77. (-~ compiler error
NRER= PIMRADEN2

DO t I=LEHGTH,LSQ,LEHNCTH

1 CONTIHUE

blank:

nawed :

or even:

COnMON 77 tist or COMAoN Hist
COntON snomerfist

CORMOR/nl st trn2/12/n087t3

UGH1 cu-uiah

Combine with PARANETER:

PRRAHETER (HRTRACK=20)

COHHON/TRACKS/XPOINT(HTRACK) . YPOIHTCNTRACK)

(propogoting through a eshole program with PATCHY . HISTORIAN or UPDATE)

EQUIVALENCE

SAVE

EQUIVALENCE (1ist) [.Clist)]}

Pralin

ol least tao nomes (not appearing o

dummy argqunents)

DIMEMSIGH A(tO, 10}

EQUIVALENCE (R, PULSE)

Ist. olement referenced by array name

values not available

| /
[ -]

8 CORNON/sBC/ . .. c CONNMON/BCr . . .

I=.... {=~local! variobie

undefined after return vnless you specify

SAVE sBC/,1

BUT dummy stofemsent en CDC ond [BN*
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TERRA
SUBROUTINE ARSR
EXTERNAL SQRT
Y=SQRT(X)
‘\\____________ veser supplied Function rother than infrinsic
END
FURCTION S@RT(ARS)
efc.
INTRINSIC
SUBROUTINE DC
INTRINSIC SAQRT
pass certain INTRINSIC functions in argumenis
(defails later)
CALL SUBACX.Y,SQRT)
P
END
SUBROQUTINE SUBACA,B.FUNC)
8=FUNC{A) ™~
END
pATA Con appeor anyuhere in progrom vunit 1n code
DATA niliatsclint/ ntist/eltists
integer integer .
real - real
-
double preciﬁlon double precision
complex : complex
loglcal - logical

character - character

eg. CHARRCTER™Y STR
DATAR RA717/,1/3.17,8TR(2:3)7'AR*»
‘5::——'~l has veoive 3
PARRNETER (L=S, OHE=1.8)
DATA ({(X{€J,1),I=1,3),J=1,L,2)/3%0ONE~/
X -
..rl X ox X
PN Iwptied Do-toop
X X X x Xx
--
I
TAT T
PROGRRAM FUNCTION 3SUBROUTINE BLOCK DATA
IMPLICIT
PRARAHETER
Al! other specifications
FORMAT
CONHENT
Statement functions
ENTRY DATA
Executable stofements
END




XPRESSIONS AND _ASSIGNMENT S

RITHNETIC EXPRESSIONS

+
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NENT
/ order of precedence
- of operators

Expressions ore evaivated left—to-right

AB+C —=) (A+B)I+C

excep! fFor exponentiotion which is right-to-teft

AXUEANC —~) REW(BHAC)

flonvals contain tables defining type of result of combinations of

various types of operond e.g.

AR]

is type REAL

and similorly for ossignments vie e.g.

=4

CHARACTER EXPRESSIONS

New operator /7 stonds For concotenntion e.g9.

‘AB'ss'CD' s/ 'EF!

Choracter assignment:

charocter functfion

S

hos valve 'RABCDEF*

substring of character arroy elesent

~

HORDS= “REB'//CHAR(I)//STRINGS(})(%:6)

right~hand bienk fill or truncation

RELAT [ONAL TXPPESSTINS

Operators AT, .LE. Ea. NE .

IFCANE H). .

Nixed types ol lowed

IFCA+B.HE.I-J). .. ~—=)

LOGICAL EXPRESSIONS

CGperofors NOT

-GT. G,

IFCC(CA+BI=-CI-3)) HE.0.)

AND . order of precedence

JEQV. .HEGQV,

LOGICAL 1.,d,K,L

expressicn NOT . J AND . K

(volve .TRUE. or .FALSE.)

assignment L. HOT K. AHD . J. HEQV. .NOT .L) . OR.K
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.4 14 NT
gore
Unconditional GO TO &
integer expression
Computed GOTO (6.10,20) [C(K)rR2
¥ TRANSFER T0 NEXT STATEMENT IF <1 OR )3
¥ comma optional after closing bracket
Assigned ASSIGN 6 TO K {-- @il! moet in FORMATS
safer to specify optional Iist
GOre X [(3.6.10))
IF
Arithmetic IFCI6.0%P) 1, 2, 3
Logical ITFCIG.0%P LT .0.) GOTO |
BLOCK a) .
IFCexp) THEN
statements {—— executed if exp .TRUE.
ENDIF .
b)
IT(exn) THEN
sStatements {~= if .TRUE.
ELSE
statenents €=~ if .FALSE.
ENDIF
c)

IFCexp1) THEW
Statements
ELSEIF(exp2) THEN
statements
ELSEIF}eral THENR
Statements

ENDIF

- 1} -

Con nest IF-blocks like DO-loopa, but pot across DO-loop boundories

IF(expt) THEW
IF(exp2) THENM
statements level 2
ELSE
statements
ENDIF
ELSEIF(exp3) THEN level 1
statements
ELSE

PO 1 A*1.,4.,0.5

statements
1 CORTINVE
ERDIF
po-Loop .
1 1 T I
DO label ) = A v A . A
o.P D.P. D.P b.P
expressions

D0 1 AW§,.$3,2.1
PO 1 A=VAR,GYSQRT(H),.C¥*D
Beware of precision problems!

In DO 1 A=-0.3,-2.1,-90.3 shovlid have 7, moy hove 6 ilerations

no. of iterotions EMAXCINT((82-p1+n3}in3),0)

RR¥ zaro trip looep possible
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Do 1 XK= L,H, K PROGRAN UNITS
PROGRAN PROCRAH nawe
Huy {-- dves not effect lvop control BLOCK pATA BLOCK DRTA [name) .

1 CONTIHUE
2 Im(K-N)ARZ (== X 18 Iast count i You jump out of loop ALL DATA sfalemenis referring fo COMNON blocks wust be colflocted in

K Lz last court+d if drop through BLOCK DATA sub-progroms.

floy have severa! BLOCK DATA in one progrom, but only | vnnomad.

Nesfing aliomed but po jump into the range of a toop i3 allomed from SUBRQUTINE  SUBROUTINE name [argsl
ouvtside args are - varicble nome

= array nome

CONT [ NUE do nothing = dummy procedure
- N
END Nom execvtoble stotement and moy be lobelled £.9.
~ in mein progrom octs as STOP INTRINSIC SaQRT

- in sub-progros aclts as RETURN

SUBROUTIHE XYZ CALL XYZ(VAR.ARR.SQRT,%10.%249)
. 10 T SUBROUTI*)
CoTO 99 . DIHEHSIOH B(¥)
. ’ 20 ..... IF (A .ET. ¢) THEW
99 END . B(3)=FUKCC{R)
B RETURN t (~~-RETURRS to label fo
STop To termincte execution; not required in mein preyrom. %9 ERD ELSE
RETURNH 2 ¢~-~RETURHS to !2hel 2o
RETURN To refurn control to cafling progrom; not required . EHDIF
before END, .
floin vse now is to specify ollernote returny (sce loter). RETURM I¥l/y. +¢
. 4@::51:-95:10:1- if resvit doesn’t correspond fo
PAUSE Obsolete For batch progroms. 99 END one of aliernate roturns defined €1 nr 2 4n

this example) normal RETURN is execviod,
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YARIABLE DIfENSIONS

Either

or

or

EUNCTION

ENIRY

SUBROUTINE XYZICA,N)

DINENSION  A(N)

SUBRGUTINE XYZ(C)
CHARACTER ®(%) C(®)
vnknoen array length

nknosn character elewent length

SUBROUTINE XYZI(D)
COHHON sDIH/R.H

PINERSIOR D(H,H)

stotenent iz similor to SUBROUTINE, but no alternate returns.

LETTER » CHARF(A(3:8))

39 END
CHARRCTER FUHCTION CHARF(C)

CHARRCTER"2Z C

.

CHARF = €(I:1)

= Alternate entry intoe svbprogram
= Arguments muat agree in number and type with those in coll

to the entry, but can differ from thoss of the SUBROUTINE end

other ENTRY’s,

-5 -
SUBROUTINE BUFS

BUFS IS R DUHHY ENTRY EQUATED WITH CLEAR
LOGICAL FULL, EMPTY "
PARAMETER (IRFSIZ={00)
CHRRACTER BUF (IBFSIZ},CH

SAVE BUF, IBFHD. IBFTL, FULL, EMPTY

PATR IBFHD, IBFTL. FULL., EMPTY- 1,1, .FALSE.,.TRVUE./

ENTRY CLERR
IBFHD = 1

IBFTL = 1 I1BFHD IBFTL
i [

]
1 L
FULL = .FRLSE. ! T8FsIz
ENPTY =.TRUE.

CO TO 99

ENTRY PUT (CH,®) (-~ cannot be Ffunclion
IF(FULL)Y RETURN 1t

EHPTY= _FALSE.

BUF(IBFTL)=CH

IBFTL=IBFTL+1
IFC(IBFTL.CT.IBFSIZ) IBFTL"1
IF{IBFTL.CT.IBFHD) FULL®™ TRUE,

Co TO 99

ENTRY SIZE (I,d)
I=IBFTL~-IBFHD
IFCI.LT.0) I=I+IBFSIZ
IF(FULL) I=IBFSIZ
J=IBFSIZ~I (Extract from an exompie of Larmouth,

3% END

{w= eireviar buffer

Salford Univ.)



INTRINSIC FUNCTIONS
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- 7 -

17Q Yery complete specification, mith pew_fectures including

Some INTRINSIC functions are generjc (type of function=type of argument)

ond have specific ngmas associaled aith them e.9.

A=SQRT(B}

DP=SART(DPDP) correct funclion suppliaed by compiler

COH=SANT(CONPLX)

8ut, to pass in an argument list (ST vse specific nome:

IHTRINSIC DSQRT
. EORNATED [/
CALL SUBCDIQRT) /0

Some nee functions ore:

I=ICHARC(M)
R=CHAR(CI)
I=LEHC(RAR)
I=INDEX(AMNA,BR)
LCE(AR,BB)

LCTC(AR,BB)

LLECAAN, 1B)

LLTC(RAR,.BR)

Y=AHIHT(X)

I=HIHTC(X

Now qennric functions
Y=HAX (1. %2,..)
YEHIH(xt, w2, )
¥Y=LOC(®)

¥Y=L2C1o(K)

direct access files

internal files

execution-time format specification
list directed I/0

file enquiry

neu edit descriptors

ts Inpvt: voriable. orray or aerroy ¢lement name, character

Substring or implied DO~fiar.

I is position in Collating segquence of B Ouvtput: all this pius expressions.

character uhose positien in collating sequence is I
number of characters in thf.character string AAMA

I is starting position of string BB uithir string AAA
true if AR is lexically greater or equal to BE

true if AR s lexically greater than Bg

e.g. IFCLGTL(C, "H' })C=CHARC(Y)
true if AR is lexically less than or equal to BB 100
true if AR Is lexically less than Ba 200

¥ is nearest whole number te X

I is the nearest integer to x

Y is the maximum of the 2-3S¢a0 arquments
Y is the ninimnum of the 2~So0 arguments
hatural LOG (19 the hase e}

LOC to base 10

flany others are consalidoted. oxs in SQRT exaompie.

PROGRAN 10 CDC names

OPER (t.FILE=*INPUT')

OPEH(2Z,.FILE="OUTPUT")

READC(1, 100}A,.B.C
HRITE(z.ZDO)R.B‘C.SHRT(R).(0DD.0DD=|..!..2.)
FORHAT(QFZ.3)

FORHATCIN. 8F7.2)

END
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EQRAATTED READ
READ (u.fmwmt(,JOSTATv]los]I,ERR=S11[,.ENDes1]) 1list

READ Imt.list
e if o.k. parity error EOF check
non-0 if error
EORMATIED WRITE
WRITE(u, ¢mtl,I0STAT=ios ][ .ERR=s1]) 1list
or
PRIKT fImt, list
Definition of "Fmt’
a) o satotement laobe!: PRINRT 100,R
b) o choracter array. voriable, arroy element or expression:
- PRINT °*{F10.3)',A
= PRIHT F(I)/sP(J},.A *.g. Flrode*(F1p’
P(3) = *.3)*
= READ (1.°(R)') FORH
‘C!—H-———— determined by list
READ (1.¥ORH) X,Y,Z
€) on integer varioble to which an ASSIGN hos been mode

ASSICH 100 TO R

PRIHNT KR.A

t00 FORNAT (I1X.F7.3)>
d) on osterisk ~ list directed 1/0:

HRITE (6,7) 1list

- 19 -
Definition of *u*:
a) vnit no.: READ €%,100) iin}
b) on integer expression: READ (I+J-Z,160¢) 1int
c) on asterisk: READ (W, ¥) ]1ig¢
stondord 170 File
d) & character variablae. aArray., array slement sor substring

ldentitying an intsarnal Jile: (ce. ENCODE/DECODE)

DIMENRSION INC78)

CHARACTER CARD®?S, FH(3)%G

DATA FH/'(7BIV1)°,'(3912)°,
" *(2613)° s
IEID(I.'(I‘.l)'.tﬂb-il.)KBYoclln
N= HAXC1,HINCKEY.3))

READCCARD,FH(N)) (INCI),I={,78/N)

® NO DATA ENCOUNTERED

100 . ....

CHARACTER®S BIRD(3),A¥{.B,C
R="'2*

B='ABCDE’

Ce* 123435670"

HRITE (BIRD.'(At/A3/AB)')A.B.C

BIRDCt) ‘tz
BIRD(2) ‘ABCDE’
BIRPC(I) ‘12343678

each arroy element corresponds to o nes record



dit Doscriptor

repetitjve:

Non-repelitive:

Fu.d

Om .

Gu.d

in

Ao

sp

55

nx

Tn

TRNn

TLn

kP

- 20 -

120 CONT[NUED

Ew.dEe (o/p only) E10,2E3
-9.3%E~-37

Cu.dEe (osp only)

IN.m - I3.3
ANOSD

A (list directed)

Cdefoul?) BH,. I3 ~=) 14

‘AF

BZ.I3 =-=) 104
SP. I3 ~-) +39
55,13 =-)> 99

(@ochine defauit,= 35 on J8H aend CDC)

RERD (‘.'(T3.I$.TL3.I|'!2)')I.J.R
AN®?
I=987,J=9,Kr8?
1IHI NUST COUNT
'THIS IS EASIER®

PRINT ‘(*'HO OF TRACKS="*"',I4:)", CTRANK(I),I=1,%)

R

A

T

- 21 -

Form of READ and WRITE stotements already described, but without

forsct specification.

DIRECY ACCESS FILES

Filey mhose records con be read, aritten or rewritien aithovt regard

for the concept of position,

DIHENSION A(0:119), B(101:220)

OPEN (Z.TILEI'HYFILE'.ACCESS"D!RECT'.IECL'IZO)

HRITE (2.REC=14)3

READ (2,REC=1{4§)A

DO % I®e,.119

A(I)w 2 WY

HRITE (2.REC"14)A

Can be Formotted by adding FORH='FORHATTYED' ‘o OPEN statement .,
Very simple

Very powmerful



10 SYAYUS STATEMENTS
DPEN OPEN{u, unit no.
IOSTAT=io%, 0 if no opaning arror, othearnise non-0
ERR=sl, control to sl if arror on opening
FILE=f1ln, fila name of file
S$TATUSast, ‘oLp*
"NEW' for naw associstion with u
YSCRATCH®
TUNKNOWN® dafault
ACCESS=acc, YSEQUENTIAL®' default
'DIRECT'
FORM=fm, "FORMATTED' dafault for saquantial
YUNFORMATTED® default for direct
RECL=rL, Obligatory for direct
BLANK=b1) 'HULL' default
'ZERO" cf. BN,BZ adit
dascriptors
CLOSE CLOSE (ul,I0STAT=ios)[,ERR=s11[,3TATUS=st])

- 22 -

st= "KEEP' dafault

'DELETE' dafault for

EILE CONTROL STATEMENTS
BACKSPACE u
REWIND u
ENDFILE v

SCRATCH f1ilas

- 27 -
INQUIRE
{ [} ‘ unit no.
INQUIRE ¢ FILE=fln' , file name
IOSTAT={0s, arror no., 0 if no arror
ERR=sl, arror axit
EXIST=ax, -TRUE. if axists, otharwise .FALSE.
OPENED=0P, +TRUE. if connection betwean 'u' and '€in*
IF ax=.TRUE,
NAMED=nmd , TRUE. if named
NAME=nam, charactar variable containg nama of fila
SEQUENTIAL=saq, 'YES','NO', or "UNKNOWN' dapanding whathar
can be opaned for saq.
DIRECT=dir, ="- for diract
FORMATTED= fmt, 'YES",THO", or "UNKNOWN' depending whathar
¢an ba opened for formatted iso
UNFORMATTED=un¥, -"=  for unformatt.d‘ilo
IF op=.TRUE.
NUMBER=nuUm, unit no. associated with file
ACCESS=acc, YSEQUENTIAL' or 'DIRECT®
FORM=z{rm, *FORMATTED' or 'UNFORMATTED®
IF accr "DIRECT'
RECLx=rac, record length in charactars (formatted)
or in words (unformatted)

NEXTREC=np, no. of last racord raad or written +1

IF frm= "FORMATTED'

BLANK=bl, 'NULL' or 'ZERO®

Have assumad INQUIRE by fila nama, similar for INQUIRE by unit no.
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ExaneLES - £x.2
PROCRAH BLOCK
Exd " )
PROGRAH PASCAL ®  TO CALCULATE C DEPENDING 0N X
] =
%  TO PRINT A PASCAL TRIANKGLE HITH KR ROHS ‘ PARAMETER (M=S)
» PIMERSION ACH),BC(M},CCH)
PARRHETER (NR=13) "
PIHEHSION LROM(NR) %  READ DATR FROH STANDARD IHPUT UNIT
DRTA LROU/MRAG§/ "
" 2 READ (X, % ENDw100) K.A.B
L] INITIAL PRINT IF(K.EQ.1) THER
* PO S IWy,H
FPRINT "(°°1 PASCAL TRIANGLE''//1X,13-2I5)', P CCIIRACI)H¥24m(T) ¥ W2

RLROH(NR) . LRON(HR= 1), LROHC(NR) ELSEIF (K.FQ.2) THECK

DO 10 I=1, N

L FORH COEFFICIENTS 10 CCIY=R{IdNB(I)

ELSE

DO 50 J=MR-1,2,-1 DO 13 Iy, N

DO He K=J,NR-1 13 c(I)=p0,

ue LROHCKI *LROUC(K)+LRONCKS 1) —
PRINT *(1X,(I5))°, (LROMCH) ,H=J=1,HR)
56 CONTINUE ®  PRINT RESULT
EXD
PRINT *(1X,I5/(5E10.3))°,K.\,B.¢

o TO 2

100 ERD
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PROCRAN ASK

LOGCICAL E. O
CHRARACTERM10 H.A,5,FNYy
DIMENSIOHR BUr{(39)

DATR BUF/30%4. s

" OPEK FILE
OPENCZ.ERR=99,.FILE="R123°,STATUS="'NEN"',
= ACCESS='DIRECT', RECL=180)
K= 19
DG 13 I=t.N1,1¢
WRITE(Z, REC=X,.ERR="93)(BUF(J),Ju],1+9)

13 K=+t

FILE ENQUIRY
INQUI!E(Z.EIR"!.:RIST-E.OPBltD-O.IlHK'l.

= ICCESSII.SEQUEHT!IL'S.POIH-F.IECL'L.HEXTIEc-H)
PRINT %,E.0,N.A.S5.F,L,. N

: IJ L

T

100

Ni22 ' UNFORRATTED
NO
e pIRFCT

GOTO %99
3% PRINT ¥, 'FATAL ERROR®

335 END

- 27 -

SUBROUTINE STAR (C.N) .

TO DEHONSTRAT

CHARACTER
READ (%, ,x)
IF (LLECEG(
RETU
ELSE
CALL

Kwyn

ENDIF

10 PRINT n,K

3% ERD

SUBROUTINE

E (OVER)USE OF »

") gw)
R
2)(:1),"%') THEN

RN ¢

ASTER (K, ¥*10, %39)

R4 N2

K*xy

SUB{R)

DINENSION R(N)

ENTRY BANC

X= R{K)

END

(X.R)

illtegalt either A, or X ond X, ore undefined
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Principal Differencea:

- 29 -~
ELEMENTARY USE OF FORTRAN 77
= cols. I-5 of continvation carde avel} be blenk
= Hellerith constants ond dato are allomed - IBH VYH/CHS
-~ valve of subscripts aoy not exceed boundar Use VFORT
DINENSION AC10.5) See: VH/CHS Tuterial DD/US/32 Chapter 9.
YA . 1)
= in EQUIVALENCE, ?he number of arroy svhecripte, If given, must
ogree aith the declerotion:

DIMENSION B(2.7.,3).C0(%,8)

EQUIVALENCE ¢ 3).,C)

= no 'extended-range® Do-loop:

Further detalls: *Effective FORTRAN ?7'., M. RMetcalf, Oxford University
Press, 1985.

Wi

= Intrinsic function paszed in an orgument suet be declored ow
IRTRINSIC noy EXTERNAL

eptimization and Portability Conajiderationm: ees *FORTRAN Opfimizotion’,

. Metcalf, Acodemic Prews, October 1985.



